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PTfMARKS 

L ,3 216 - 220 b-n ««* - - — ' ^ 

Mooted. CUuns 213, 216, »M * i„«„™,U<»lioa«Kl«« 
■ 115- 153 155 - 209 .od 211 -228 mmm m U» 
otoim. Ctann 1, 115 - 1". 

rented for reconsideration ^ ^ ^ ^ ^ 

The Examiner rejected claims 115 - 118. 122. 131. 

„ ,5 USC § 102(e) as being anticipated by Vafai, et al. (U.S. Pat. No. 
193. 194, and 198 under 35 13SC § W ) ^ a , 

• ««««tftillv traversed. The Examiner swuea ^ 
6,457.515). Tto . » ^ claiM<1 _ 

« heat exchanger design. THe enure «io^ 

two layers to help overcome temperature graoienre 
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, -««f rectangular channels. KtfW. et al. further 
- T , - „, ^7 ore based on two layers of recrangww 

teaches that pertinent geometrical param me ratio of fin width to 

■ v^nel heat sink are the ratio of channel height to channel width, the «t» 
^crochannel heat sink are m ^ channel length of the heat-sink 

channel width, the size of the channels, and the stream wise 

(col. 4, 11. 21 -25). . SUTanKe menls that 

, , . M directed to non-uniform channel arrangem««- 
r Auolicants' claims are oirectea u» 

ta contrast, Appl rf 

address the temperature gradients that anBemthecas 

i, «, or that arise from heat sonrcea that are non-uniform. Fxgs. 3A. 3B, 4, 5. 18, 
nucrochannel design, or that ansem, ^oements where 

33 3* 3o - 
33,34,36. ^ ^^^^^a.flui..^-^" 

a,, channel — KJ ° re< ' " the pre** p» 

application describes a specific design Mm a, . ™ 

.™ m etrvai»ll^d]«ribm1on. m thi. regard, refer to Ftg. 
i. view of any specific haa, «« »" d ^ 

52 ^ ^ . now or ft. — I. — — *\ 

designs - -- . • — - — — * ^ 

With respect to cUim 115, tn. »eco»" 
^cocl^nnct disposed in the .ubsrrate for oansfer of thermal energy 

m ftf ^ microchannel is selected to 
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.__ .• xhia element is not 
ml ^ tM ^ heat-generating device. This eiom 

^^ b,f# a-™*—— 

>iv die use of counter-now ^ 
changer are reducedoym tti ^ tetlllip ^*»— — 

^entortnemicrocnannei that is selected to varfatiolls m 

<™ device The heat exchanger ofclaim U5 reduces i~ 
.heheat-generahngde.ee. of ^ „ and certainly more 

- - source, which is — ~ ^ ^ ^ ^ ^ ^ claims 

important in a cooling system. There n5 ^ should be allowable for the 

, *w ^^tlv or indirectly from claim 115 ana snow 
116 - 139 depend, cither directly or 

, 1 1 < in allowable over Kq/ai, et al. 
same reasons that claim 1 15 is allow Mecte d to a heat-genemting device in a 

Erected to a heat exchanger connected to a neat s 
Claim 140 is directed to a e lectroosmotic 
been amended to recite the limitation of "a high flow rate 
cooling system and has been amen w exchanger". There is no 

. i«H»te for numping fluid through the heat exchanger 
pump integrated into the substrate for pumping ^ ; ^ re , c lahn 

^****«-~^~~"2 l53 and 155-163 depend, 
ma8 amended, is not anticipatedby^-, ^ „ 33 

WeU * v extern for a beat-emitting device and recites as part of 

C^loTisdirectedtoa^ ^ 
went- -the arrangement of the microchannel is selected 
^ ^ sttate element " . . ^ discussed in the arguments above 

A-K^ces across the heat emitting device. As oiscu* 
temperature differences across exchanger are 

,1, vafai et al teaches that temperature variations m the heat exchang 
regarding claim 115, Vafai. et al. wacu 



30 PAGE 34/42 RightFax 



Wombie carlyie - ATL 10/4/Q4 

Appl. No. 10/607,615 

^Ldment dated September 23, 2004 

Reply to Office Action of June 2, 2004 

* twotavere Claim 167, however, reduces the 
^ced by the use of the counted m the two layers. fc 

. nrion8 in ^ heat source, i.e., the heat-emitting device. Therefore, claim 
temperature variations m the near 

, ._, 1A 7 hsis been amended to recire a 
„ at al Furthermore, claim lo7 nas own 

not anticipated by Vafai, et at. *una 

fc riM the flow of the fluid". There is no teaching m F«/a, ofahrgh 
rate fluid pump tor creatmg the flow of 

_ _ _ 0 r anv pump. Claims 168 - acpwio, 

urn in «*— - — — - — — 

«... A.a.^-veo.ccm 

„ ,■ • „ „I there to no teaching in KflA* « o(. of a te»n 
Therefore Claire 1°3 to not anticipated by Vqftit. aL Cla. 

stable over Vafai. et al. in view of^r-an*. •» <U.S. P*. 
35 USC § 103(a) as being unpatentable over vajcu. 

MO3/0027022). This rejection is respectfully traversed. 

. rf - erotic pnrePi - renh,^ — . ~. — - 
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«W^xvor»Id«r<l^««^'°^ OPtan,li,y0f 

^^^-^-^^ ^^^^^ 

a substrate from a metai, ^ 

■ ~ fl,»ther stated that Arana. et aL teacnes 
bonded together, and the use of temp 

the microchannel- . would have been 

, that »ve the teachings of ^ninfl. * of. 

^ a , , al . a plurality of integrated circuits, ana 
solder thermal interface material, P ^ sihcon and the substrate ftom 

. ^ heat device being made ftom silicon an 

heween the integrated cttcuit, the h n and class; and the use of temperature 

• ^ me tal and/or silicon and glass. *w 

. x^^Hack controls within the miciuw 
«-»- flOT " enS<>n -^ of «f««cc. woo* b= <o pcovi* » imp»™> 

ft. fi» — *• — «"° bUB " OD 

^ n ^«f8ci«».™c ro *^lcooli«*v i cc. 
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*, ♦ , a mes fluid to an intermediate portion of the fluid 
.ennallv — - — ~ ~ " ^^^^ 
co^gtube locate* in a thennaUy conduce region. The ^ 

_ ^ on ^ carries fluid away torn the nxtermediate po 
thermally insulating outer portion that cam ^ 

-w. Thennally conductive structures contact both the inlet pom 
fluid conducts tube. Thennally co of conductive fluid flow are 

Th« direction of fluid flow and die direction or cono 
outlet portion. The direction Ae ^on of & e tube and c^ductive heat 

.k^nl conductive .tjuctures (p»*= P""- 56 >' 

^ aa , ^ — «- *- 

^ dwfcfc teludine — «• " device 

A«u*°n, »«y 1™ be intesnaed into *= eucxo-mactaed <*»>~ 

el ccn oo«»otic pump. knovm m 8* P"« ^ 

- .- .,3 20- Da«e 12. tinea 7 - 11; P»g= 28. »««» 1 - 12. and page 
„n be found -page 5, 13 -20. page „ „, eitt** 

n fOT ..eaune the flow of fluid through a substrate having at least a 
rate electroosmouc pump for creating uk 
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„ _ atitl _ flow in a microchamiel by a 

„Wch applied votegc 

„ _ «. » - « - « - » rinri. - — 

s . . nrevi ously, claim 115 is not anticipated by Vafcn, el 
_ „ „„ MMions in A. -to-*—* of the p«m 

Claims 145 - 146, 148 ^ toTO ite the limitation of "a high 

* ^ *ao has been amended to recire mo 
daim 140. As discussed above, claim 140 has been 
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^ lectroosmotic pump integrated into — 

exchanger." Neither K** « al. nor ^ et al. teac reclaiml40is 

to ^ ^strate in which a microchannel is disposed. Therefore, clai 
^isintegratedu.tothesubstrate ^ and^ 

not ar*cipatedby - * ^patentable ^ ^ c ^ 154 

^^^on^toc^^^X^-^ 153l55an dl57- 

«. However, dependent claims 146, 148 -153, 155 ano 
^ been canceled in tins response. However, depena 

163, are allowable over the combination of Vafai. et 

^nsthatclaimUOisa^^ 

.~*~i j„ ,-Taim 115 that the arrangement ot me 
Claim 164 recites the same limitation recited m claim 

• • • M the temperature differences across the heat-generating 
. - elected to minimize the temperature 

the combination of Vafai. er a#. ^ 

The claim has hem amended to reww 
the heat exchanger "by a mgn 

,. J,, whic h fluid is pumped at a high flow rare 

teaches a heat exchanger for a cooling system m which 

f, cer Therefore claim 166 is allowable over the combination of Vafat, 0 
through the heat exchanger. Thereiore, cuu 

al. and Arana* et al 
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, 75 and 1 84 - 192 ^ either directly or indirectly, 
Claims 169 - 175 and 184 ^-eantting device and, 

t m i67isdirectedtoacooling8ystemfoialiett 
claim 167. Independent claim 167 is due to the flow of fluid." 

of -a high flow rate fluid pump for cresnmj 

aal — — 

Claims 195 - 200 ana ^ «^ flow rate fluid pump for 

^ recites the limitation of "a nigh flow rare 

^..neitherofwrnchteachesa go ^ * least me same reasons. 

, • orvo is directed to a thermal transfer apparwu- 

of the microchannels is seloclca u. 
■whereto the »«ni!B°«" « f _,„„, orfto* K4U « «l 

<sjamm «xoss *.»-— ..tood,^ » «*M- the temp-*"*. 

---------- ^I,.,^.^---- 
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Kt Ihr at least the same reasons that claim 209 is allowable. 

— ^^^^^ 

Claim 229 recites the same limitation as chum 2 10, whi b 
. .„{,:«. also canceled by this response. 

Claim 176 -183, 201 and former in view of 

10 3(a) as being unpatentable over «K * view of*-* 

„ I (US Pat No. 6,572,830). TTd^stejecttonisrespectmUy trnvetsed. 

Burden. « al (U-S.Pat.N by AM * a/., 

^at«i that the invention of Vafai, et at. ^ 

connections, vertical ^ Examiner relies upon 

r-;.r.nr:r^:=r ; 

« «t for » tMcnmg horizontal fluM 

/• .v™». of vntical, electrical oonnecWm". ■» 

Ewe » U ««cl»mg. ^ modif y to tay°od mi«och»mcl he* so* of Vafai. * 

, teniae through which another interaction is cap 
channels; and an opening mrou^. imnrove the 
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u . ve ^emeat of fluid channels and providing 
coohng performance by providing an alternate arrang 

^ ^ or indirectly, **» independent claim 167. 
aaims 176 - 183 depend, either dnectly devi ce 

_ t67 , . _ — > — ^ fc ^ _ 

teaches a high flow rate fluid pump for creating 

* the same reasons thatclaim 167 is allowable, 

are allowable for at least the same reas indepe ndent claim 193. 

, 5 .. _ ^rectlv or indirectly, irom ihu^f 

Claim 193, as oiscus* rate fluid pump. 

**u a *J«ne of the applied references teaches a nign 
creating the flow of fluid. None of the app claim 193 is 

_ , - s 201 _ 203 are allowable for at least the same reaso 
Therefore, claims zui 

aUowable * , - tU „ airectlv or indirectly, from independent 

« 921 -224 and 226 -227 depend, either directly or 

Claims 221 - an to recite the Inmtation previously 

n 909 as discussed above, has been amended to recite the 
claim 209. Claim 209, as discus ^ rftolBfcw d— to is selected to rmmmize 

, , . - m 210 that "the arrangement of the mtcrocnaim 
found in canceled claim 210 that devic e- Therefore, cleans 221 - 224 and 

across the heat emitting device . niererore. 
- temperature diflbrences across „ ^ and*«^*«'** 

226 _ 227 are allowable over the combination of Vaf*. 

w 1 Wn 209 is allowable over this combination of references. 

•tk hammer has indicated that claims 213. 216. and- ^ 

rewritten in independent form. mchMimg an 



39 

AT ^KrA417t54v 1 ow8*8729306 * CSID:Won»bl6 Cariyle ■ ATL * DURATION (itinvss): 



.W 9 n»xe carxyxe - ATL 10/4/04 



AnLvdment dated September 23, 2004 
Reply to Office Action of June 2, 2004 



:3 0 PAGE 42/42 Rig^tFaX 



, or indirectly. trom independent claim 

cl aims. ClaUns213,216,an d 220depend,e 1 1 h e r d ire ct iy ^ ^ al3 , 

o^nlied leferences for reasons given above, in 
209, which is allowable over the applied referen 

without further amendment. 
216 , and 220 axe allowable as welUwitho heen ^ewed, but is not deemed 

• nf -eorf and not relied upon has been revieweo, 
The prior art made of recotd an cite d teaches or suggests a heat 

Ttf^no rtf the references cucu 

exchanger connected to a near g , 4a elected to minimize the temperature 

~~nt of the microchannel is selectea to 
substrate, wherein the arrangement of the 

Terences across me heat-generating device. ^^er have been 

. fdM5above it is submitted that the rejections of the Examm 
In view of me above, ^tion for allowance. Such action at an 

J . ^ nendme claims are in condition for auow 
properly addressed and the pendmg contact Applicants' 

- f * It is also requested mat me examine 

w * *c «*— — should this response 
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